Background. Discrete choice experiments (DCEs) are increasingly used in the health care context to inform on patient preferences for health care services. In order for such experiments to provide useful and policy-relevant information, it is vital that the design includes those options that the respondent faces in the real-life situation. Whether to include opt-out, neither, or status quo alternatives has, however, received little attention in the DCE literature. We aim to investigate whether the use of different unforced choice formats affects DCE results in different settings: 1) opt-out versus neither in a health care market where there is no status quo and 2) including status quo in addition to opt-out in a health care market with a status quo. Design. A DCE on Dutch citizens' preferences for personal health records served as our case, and 3189 respondents were allocated to the different unforced choice formats. We used mixed logit error component models to estimate preferences. Results. We found that the use of different unforced choice formats affects marginal utilities and welfare estimates and hence the conclusions that will be drawn from the DCE to inform health care decision making. Conclusions. To avoid biased estimates, we recommend that researchers are hesitant to use the neither option and consider including a status quo in addition to opt-out in settings where a status quo exists.
Discrete choice experiments (DCEs) are increasingly being used within the health care context to inform health care decision making. 1 It is acknowledged that the hypothetical choice situations in a DCE should represent the real market situation as closely as possible. [2] [3] [4] [5] If respondents are forced to choose between hypothetical alternatives in a DCE, while they are not in real settings, welfare estimates might be biased and participation rates overestimated. 6 Therefore, DCEs are often presented as unforced choice situations in which respondents are allowed not to choose any of the hypothetical alternatives through inclusion of an opt-out alternative.
However, few authors have paid attention to the potential influence of different unforced choice formats on DCE results.
Three formats are commonly used to ensure unforced choices in DCEs: 1) respondents are given the possibility not to buy the good or not to choose the service (hereafter referred to as opt-out 7-9 ), 2) respondents are given the possibility to choose ''none of these'' or ''neither of the alternatives'' (hereafter referred to as neither [10] [11] [12] [13] [14] [15] [16] ), and 3) respondents are given the possibility to choose their current alternative over the hypothetical alternatives (hereafter referred to as status quo [17] [18] [19] [20] [21] . The literature on when to use which format is rather sparse 2, 3, [22] [23] [24] [25] [26] [27] and does not offer explicit guidance on which format fits a specific situation.
Lack of explicit guidance may lead to biased estimates if the DCE format and the subsequent analyses and interpretations are not aligned. First, it is important to ensure that DCEs truly represent unforced choices, and second, the opt-out alternative should be carefully phrased such that the respondent clearly understands that opting out signifies choosing an alternative with zero values for all attributes, as this is how this alternative is coded in subsequent analyses. In theory, these design issues are important, but the question remains as to whether deviations from the ideal design have practical implications in terms of biased estimates.
We aim to investigate whether the use of different unforced choice formats affects DCE results in two different settings: 1) the use of opt-out versus neither in a health care market where there is no status quo and 2) including status quo in addition to opt-out in a health care market where respondents have a status quo.
There are, to our knowledge, no published studies that have tested whether the choice of including opt-out or neither affects the results of a DCE, and no recommendations on this design aspect can be found in the scientific literature. In DCE guidelines, the term opt-out has traditionally been used to encapsulate both the neither and the opt-out alternative. To our knowledge, only Lancsar and Louviere 22 and de Bekker-Grob et al. 28 explicitly distinguish between these 2 formats. There are, however, indications that analysts are aware that the neither option can be interpreted in numerous ways. For example, in a DCE on patients' hospital choice in the United Kingdom, 11 where a neither alternative was included, it was explicitly explained to respondents that ''choosing 'neither' corresponded to a decision to look either for alternative treatment outside of the NHS [National Health Service], or opting not to have the operation.'' In the first part of this study, we assess empirically whether DCE results differ when an opt-out alternative is used instead of a neither alternative, and we survey respondents' interpretation of neither. Research question 1 is the following: Does the inclusion of an optout instead of a neither alternative affect DCE results?
We are aware of only two studies (both outside of a health care setting) that assess the impact of using a status quo alternative versus an opt-out alternative. 2, 27 The studies found that results differed between the 2 formats. It was recommended to consider the applicability of format carefully 2 and to choose a format (either status quo or opt-out) that enhances the realism of the exercise. 27 Our study adds to the findings of Banzhaf et al. 2 and Kontoleon and Yabe 27 by investigating how the inclusion of a status quo in addition to an opt-out alternative affects DCE results. This has not been studied before, although the combination may be relevant for some reallife scenarios to ensure a truly unforced choice, as documented by four publications (two in a health care context) that have used this approach empirically to elicit preferences. [29] [30] [31] [32] In the second part of this study, we assess empirically whether the inclusion of a status quo in addition to an opt-out alternative affects the DCE results in markets where there is a status quo. Research question 2 is as follows: Does the inclusion of a status quo alternative in addition to an opt-out alternative affect DCE results in markets where there is a status quo?
Methods

Case Study Details
To answer our research questions, we use a case of Dutch citizens' preferences for personal health records (PHRs). A PHR can be defined as ''an electronic application through which individuals can access, manage and share their health information, and that of others for whom they are authorized, in a private, secure, and confidential environment.'' 33 PHRs are seen as a tool to empower patients, 34 give patients more control over their health care process, 34 and reduce administrative workload for health care practitioners. This is a suitable case for our study as it is possible to clearly distinguish between respondents without a PHR who face a choice of choosing one or none of the offered hypothetical scenarios (a relevant subsample for answering research question 1) and respondents who currently have a PHR and who therefore can also choose status quo (a relevant subsample for answering research question 2).
Study Design
To investigate whether the use of different unforced choice formats affects DCE results, we designed a DCE with five attributes with two to six levels each ( Table 1) . We refer to Determann et al. 35 for more information on the selection of attributes and levels. The experimental design of the DCE is described in Appendix 1.
The DCE contained 12 choice sets, and each choice set consisted of two unlabeled hypothetical PHR alternatives and an unforced choice alternative. We used a splitsample design in which respondents were allocated to splits dependent on their PHR status and date of birth (odd or even dates) ( Table 2 ). For research question 1, we used a between-respondent comparison where respondents without a PHR were allocated to split 1 or split 2. Respondents allocated to split 1 were presented with the DCE with an opt-out option framed as ''no PHR,'' while respondents allocated to split 2 were presented with the DCE with a neither option framed as ''none of these.'' For research question 2, we used a within-respondent comparison, where respondents with a status quo (i.e., a PHR) were allocated to split 3a or 3b. In split 3a, respondents first received a DCE consisting of 12 choice sets with an opt-out option and afterward a DCE with 12 choice sets with their status quo option, framed as ''my current PHR,'' included in addition to the opt-out option. In split 3b, the respondents received the same two DCEs but in opposite order. The answers from the splits 3a and 3b were pooled afterward. The respondents with a status quo were asked to select the attribute levels that they thought were closest to their current PHR (this information was used in subsequent analyses). The same choice sets were used across all splits. Appendix 2 show the different unforced choice formats.
Survey Instrument
First, the included attributes and their corresponding levels, as well as the DCE task, were explained to respondents (Appendix 2). Subsequently, respondents completed either 12 or 24 choice sets, depending on the split they were allocated to ( Table 2 ). In the neither split (split 2), the choice sets were followed by an open text question on what respondents had in mind for the neither alternative. This question was not posed in the opt-out split (split 1) as think-aloud interviews showed that the optout alternative was interpreted as it was described (i.e., as a pure null alternative involving no PHR). All respondents were asked to report the perceived difficulty of the DCE questions, certainty in their answers to the DCE questions, and their perception of the number of DCE questions. These questions were followed by questions about sociodemographic characteristics. The draft survey was pilot tested using think-aloud interviews (n = 4) to test for respondent understanding and to improve the wording of the survey. Next, a formal pilot test was conducted (n = 51).
Data Collection
The 
Data Analysis
We performed several tests across the relevant splits to investigate whether the use of different unforced choice formats affects DCE results. For both research questions, we made comparisons on the number of respondents that always chose opt-out/neither/status quo respectively, and the total number of times the opt-out/ neither/status quo alternative was chosen. Descriptive analyses were performed in SPSS version 22 (SPSS, Inc., an IBM Company, Chicago, IL). For the DCE models, we compared model fit, signs, and significance of utility parameters; relative importance of attributes; and significance of error components between the relevant splits. The statistical analyses performed for the derivation of DCE results are described in Appendix 1. The relative importance was calculated by dividing the difference in utility between the highest and lowest level of a single attribute by the sum of the differences in utility of all attributes. 36 In addition, we calculated marginal willingness-to-pay (MWTP) estimates.
The MWTP was calculated by taking the ratio of the change in the attribute level of interest over the negative coefficient of the cost attribute; t tests were conducted to test for differences in MWTP. We also calculated potential market shares (using equation (3) in Appendix 1) to show how the different unforced choice formats affect these. To take account of the random component in the error term, all probabilities were simulated (using 50,000 pseudo-random draws) based on the estimates from the error component models.
Analyses specific to research question 1. As we used a between-respondent approach to answer research question 1, we compared sociodemographic variables between splits 1 and 2 to test whether the samples are comparable on observable variables, using chi-square tests and independent sample t tests for equality of means.
We conducted log-likelihood ratio tests as proposed by Swait and Louviere 37 to test for equality in utility parameters and scale across samples. To verify whether the two DCE formats differed with respect to the cognitive burden placed on respondents, we compared respondents' median response times, answers to perceived difficulty of the DCE questions, certainty in their answers to the DCE questions, and their perception of the appropriateness of the number of DCE questions.
Based on the open text question posed to respondents in split two regarding what they had in mind when choosing the neither alternative, responses were categorized by 1 researcher (e.g., as opt-out [no PHR], as a more ideal alternative, etc.), and when there was doubt, another researcher verified it. We estimated two error component models for the neither split. In the first model, neither was coded as zeros for all respondents as is usual coding practice. 25 This model was compared to the opt-out model. In the second model, we added interaction terms with the alternative specific constant (ASC) based on the categorization of respondents' answers to what they had in mind when choosing neither. This allowed us to investigate the degree of heterogeneity in perceptions of the neither alternative. 
Results
Sample of Respondents
The DCE was completed by 3189 panel members. Of these, 2986 (94%) had no PHR and were therefore allocated to split 1 or 2 (research question 1), while 203 (6%) had a PHR and were allocated to split 3a and 3b (research question 2). Of these, 11 respondents did not state their current PHR values and were therefore excluded from the study. The final sample size for research question 2 was therefore 192. Figure 1 shows a flowchart of the study, and Appendix 3 gives an overview of number of respondents in the different splits and their sociodemographic characteristics. The systematic allocation of respondents to the opt-out and neither splits made the samples comparable on all observed variables (Appendix 3). 
Research Question 1 (Opt-Out versus Neither)
Fewer respondents in the neither split always chose the neither alternative compared to respondents in the optout split choosing the opt-out alternative (P = 0.037). However, the neither alternative was generally chosen more often than the opt-out alternative (P = 0.000) ( Table 3) . The median response time was slightly higher in the neither split compared to the opt-out split (P = 0.003). More respondents in the neither split found the choice tasks easy to answer (P = 0.000), more were certain of their answers (P = 0.000), and fewer perceived the number of choices as too high (P = 0.031) (Appendix 3).
Model 1: Opt-out versus neither. All marginal utilities were different from zero for the two splits (P \ 0.005), and signs were the same across splits ( Table 3 ). The most and least important attributes (storage and use) were the same in the two splits. For the rest of the attributes, rank orders differed between splits. Pseudo-R 2 , Akaike information criterion (AIC), and Bayesian information criterion (BIC) indicated that the opt-out split had a much better model fit than the neither split. The Swait and Louviere log-likelihood test showed that marginal utilities in the two models were not equal. MWTP suggested differences between splits for the storage attribute (Stor1: P = 0.001; Stor2: P = 0.047; Stor3: P = 0.001) as well as for tech2 (P = 0.038), where MWTP was higher in the opt-out split, and the ASC (P = 0.016) was higher in the neither split. Calculation of potential market shares predicted that the PHR uptake for the best PHR (based on marginal utilities) would be 51% in the opt-out split and 43% in the neither split, whereas for a PHR with the worst attribute levels, uptake would be 35% in the optout split and only 14% in the neither split.
Model 2: Interpretation of neither. Respondents interpreted neither in several ways (Table 4 ). Only 14.3% of respondents stated that they had ''no PHR'' in mind, while 12.5% of the respondents stated to have another more ideal PHR in mind than the two hypothetical PHRs presented in the choice sets. Some respondents (0.9%) described that they did not think neither represented a real choice (quotes are included in Appendix 4). These respondents never chose the neither alternative in any of the choice sets.
The error component model showed significant interactions between the ASC and (most of) the categories of neither interpretation (P \ 0.005 except for the category stating that neither was not a real choice [P = 0.996]) ( Table 5 ). Respondents interpreting the neither as ''no PHR'' had more utility associated with choosing the neither alternative compared to those explaining neither as another more ideal alternative (P = 0.000). Respondents belonging to the other categories had a lower utility associated with choosing neither compared to respondents thinking of an ideal PHR (P \ 0.005).
Research Question 2 (Inclusion of a Status Quo Alternative)
The opt-out alternative was chosen less frequently when a status quo alternative was also included in the choice sets, compared to when only opt-out was included (11.2% v. 30.6%, P = 0.000, Table 6 ). Moreover, the status quo alternative was chosen in 55.7% of the choice sets in which it was included. A similar pattern was seen for the proportion of respondents who always chose status quo or opt-out (P = 0.021).
All marginal utilities were different from zero in the two splits (P \ 0.005), and signs were the same across splits ( Table 6 ). The relative importance and rank orders were comparable, although cost was slightly more important in the opt-out only model (relative importance [RI] of 0.25 v. 0.12). The ASC for opt-out was negative in both splits (P = 0.000), which indicates that respondents who are already on the PHR market, all else equal, prefer to have a PHR. In the status quo and opt-out split, the ASC for the status quo was positive (P = 0.002), which indicates that respondents, all else equal, prefer their current PHR to a new PHR. Pseudo-R 2 , AIC, and BIC showed that the model fit was much better for the split in which the status quo was included in addition to the optout. MWTP between splits differed (some at the 10% significance level) for the connectivity attribute (Tech1: P = 0.080; Tech2: P = 0.073; Tech3: P = 0.043) and the ASCs (P = 0.079 and P = 0.000). With respect to market shares, an uptake of 75% (53%) for the best (worst) PHR was predicted in the DCE with opt-out only, while this prediction was 47% (8%) in the DCE with both the opt-out and the status quo.
Discussion
Research Question 1 (Opt-Out versus Neither)
We found that DCE results differed between the two splits and that the neither option was chosen more frequently than opt-out. Also, results related to response time, perceived difficulty, certainty, and appropriateness differed between the two splits. These results suggest that respondents do not perceive neither and opt-out as identical alternatives. Previous studies including a neither alternative acknowledge the multi-interpretability of the neither option. In a DCE on family planning (FP) and human immunodeficiency virus services 38 where a neither alternative was included, it was stated that '''neither' responses could be interpreted either as a choice not to use FP or not to use any service at all. This would obscure the preferences of individuals who would like to use a service, but who find that the alternatives presented are not suitable.'' And, in a DCE on preferences for key dimensions of quality of care, 39 it was stated that ''the study may have not clearly specified what a 'no' response meantwhether it indicated seeking care at a private facility or not seeking facility-based care-which may have implications for the interpretation of the constant terms.'' Our survey of respondents' interpretation of the neither alternative confirms that the neither alternative is indeed multi-interpretable, as only a minority of the respondents interpret the neither alternative as it is coded by the analyst-namely, as an opt-out alternative with zero attribute levels. This finding illustrates lack of alignment between the respondents' perception of the neither alternative and the analyst's interpretation and coding of this choice option.
Based on the differences in results between the two splits, we conclude that framing of the unforced choice format matters. As the neither alternative has a less precise definition than the opt-out alternative and allows for other interpretations, we recommend being hesitant to use the neither option in future DCE studies.
Although our results suggest that the neither option generates data that are poorly aligned with subsequent interpretations, it should be noted that our analysis does not acquit the opt-out frame from suffering from some of the same ailments as the neither frame. However, since opt-out is presented explicitly as not buying the good/using the service in the choice sets, and think-aloud interviews showed that it was interpreted as such by respondents, this wording should minimize the risk of misinterpretations. Yet, choosing to opt out may simply be a means of deferring choice to the next choice set. If this is the case, this is a fundamental weakness of having multiple choice sets in a DCE. Future studies should explore how the opt-out option is perceived by respondents to further improve the framing of the DCE choice question.
Research Question 2 (Inclusion of a Status Quo Alternative)
Results show that the opt-out option was chosen in 11.2% of the choice sets where status quo was also For the difference in willingness to pay between the ASC opt-out and ASC SQ. present, in contrast to 30.6% when status quo was not present. Both these descriptive data and the error component model show that when offered a choice set exclusive of status quo, some respondents may have chosen the opt-out while they actually had their status quo in mind. When respondents are given the opportunity to choose either opt-out or status quo, most respondents choose the status quo. In addition, the model fit was better for choice sets including both opt-out and status quo compared to the model with opt-out only.
The only study that we are aware of within a health care setting where both an opt-out option and a status quo option have been included is a DCE on preferences for preventive asthma medication in which asthma patients were asked to choose between hypothetical medication, the medication they were currently using, and no medication. 29, 32 The authors argue that the opt-out was used together with the status quo to ''ensure that respondents were not forced to make a choice between two alternatives, when they might choose neither in practice.'' Our results confirm the correctness of this statement. For cases from other fields of economics where a status quo and an opt-out are also included, see Czajkowski et al. 30 and Pedersen et al. 31 We find that the relative importance of attributes, MWTP, and market shares differs between splits; hence, policy recommendations are sensitive to choice of format. Based on these results, we recommend including a status quo together with the opt-out in markets with a status quo to ensure a truly unforced choice.
Our case was well suited to study this research question, as we could clearly distinguish between respondents with and without a status quo and identify the status quo levels. In other studies, cases may not be that clear. However, the opt-out is (almost) always a relevant option as historical decisions do not necessarily reflect future decisions (see Doiron and Yoo 40 for a study on temporal stability in preferences). For long-lasting goods (such as PHR), we would, however, not expect consumers to change preferences frequently, whereas this may likely be the case for short-lasting goods where choices are more fluctuant. In contrast, in the case of lifesaving medication where opting out means not surviving, it can be argued that the opt-out alternative can be left out of the choice sets (thereby only including the status quo). Finally, if status quo reflects no treatment, no distinction can be made between status quo and opt-out. To sum up, in many cases, it is relevant to include status quo and optout as complementary choice options. In a few cases, where the opt-out can be irrelevant or coincide with the status quo, or where preferences are extremely stable, one may choose to only include status quo.
Limitations
First, even though we used a design with systematic allocation to splits and with a substantial number of respondents in each split, caution should be taken in generalizing the findings to the general population as there might be unobserved differences between responders and nonresponders that influence the results. However, although external validity may be somewhat impaired, we still expect our results to hold in qualitative terms as systematic allocation across groups made the samples comparable. Second, we did not include a question on how respondents interpreted the opt-out alternative, as think-aloud interviews showed that the opt-out was interpreted by respondents as being a true null alternative. Although our results suggest that this alternative is not interpreted as heterogeneously as the neither alternative, future qualitative research should investigate whether framing opt-out in terms of not choosing the product/service sufficiently ensures that respondents interpret this as a null option. Third, because of technical limitations at the Dutch Patient Federation, we were not able to present respondent-specific status quo levels in the choice sets and to pivot the attribute levels of the hypothetical alternatives around the status quo. Instead, the status quo alternative was framed as ''my current PHR.'' Our finding that status quo should be included in addition to opt-out might have been even more strongly supported if respondents could have seen their individual status quo levels. Future studies should explore whether and how the description of neither, opt-out, and status quo in the introductory text and its presentation in the choice sets influence the understanding of these and the subsequent choice behavior. Finally, we used a betweenrespondent comparison for research question 1 and a within-respondent comparison for research question 2. The latter approach was used to secure a sufficient number of respondents for research question 2, due to anticipation of a relatively low number of respondents with a PHR. Both approaches may have limitations. In the between-respondent comparison, there is a risk that respondents differ between splits. This issue is eliminated in a within-respondent comparison where respondents, on the other hand, may become more familiar with the choice sets in the second round or become fatigued. To overcome this, we used different ordering of the 2 splits, 3a and 3b, to accommodate potential ordering effects.
Conclusions
We conclude that the choice of unforced choice format matters and should receive ample attention among researchers applying DCEs to inform health care decision making. Including either an opt-out option or a status quo option does not necessarily ensure unforced choice. Hence, researchers engaged in preference elicitation tasks are urged to carefully consider how to design the unforced choice experiment. We recommend that researchers are hesitant to use the neither option and consider including a status quo in addition to opt-out in settings where a status quo exists. As this study is the first to make a head-to-head comparison of the implications of including neither versus opt-out alternatives as well as the implications of including status quo in addition to opt-out, more research is needed on whether results can be confirmed in other health care settings and how individuals perceive the different opt-out formats, thereby enhancing our understanding of the underlying mechanisms driving behavior.
ORCID iD
Line Bjørnskov Pedersen https://orcid.org/0000-0001-6804 -2045
Supplemental Material
Supplementary material for this article is available on the Medical Decision Making Web site at http://journals.sagepub .com/home/mdm.
